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SPECIFICATION 



METHOD OF AND APPARATUS FOR PROCESSING ELECTRICAL CONNECTION 

TERMINAL FOR COAXIAL CABLE 

TECHNICAL FIELD 

The present invention relates to a coaxial cable, which 
is an electric wire for communication sy&tem^ of such a type 
that a core wire is covered by a different mesh-type conductor 
layer in a coaxial cylindrical manner, more particularly to a 
method and apparatus for processing an electrical connection 
terminal for the coaxial cable. 

BACKGROUND TECHNOLOGY 

As well known, a coaxial cable is often used in a 
communication system. A typical coaxial cable has such a 
constitution that a core wire (internal conductor) has a 
different mesh-type conductor layer (external conductor) around 
it organized in a coaxial cylindrical manner via an inner-side 
insulator layer, the mesh-type conductor layer being covered 
by an outer-side insulator layer. The coaxial cable has the 
following problems particularly in forming an electrical 
connection terminal with respect to the mesh-type conductor 
layer: 1) layers of the mesh-type conductor layer are so closely 
attached to the inner-side insulator layer with no clearance 
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therebetween that it is difficult to insert a working tool between 
the mesh-type conductor layer and the inner-side insulator layer, 
2) the mesh-type conductor layer is so closely woven in amesh-liJce 
manner that it cannot be dissolved in a simple manner, 3) it 
is necessary for the mesh-type conductor layer to be folded 
because an entire circumference thereof has to be evenly 
dissolved for an even dissolution, whereas the mesh-type 
conductor layer is not easily folded, and the like. Therefore, 
it requires such a complicated process and a lengthened time 
to form the electrical connection terminal . 

Therefore, a main object of the present invention is to 
provide a method of and apparatus for processing the electrical 
connection terminal for the coaxial cable, wherein the processing 
with respect to the electrical connection terminal for the 
coaxial cable is automated to realize an easier and more reliable 
processing so that laborsaving can be promoted for the processing 
operation with respect to the electrical connection terminal 
for the coaxial cable. 

DISCLOSURE OF THE INVENTION 

The present invention, in order to achieve the foregoing 
object, basically offers a method of processing an electrical 
connection terminal for a coaxial cable, wherein a core wire 
(internal conductor) has a different mesh-type conductor layer 
(external conductor) aroundit organized in a coaxial cylindrical 
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manner via an inner-side insulator layer, themssh-type conductor 
layer being covered by an outer-side insulator layer . The method 
of processing the electrical connection terminal for the coaxial 
cable comprises a step of axially stripping the outer-side 
insulator layer in a terminal portion of the coaxial cable by 
a predetermined length, and then providing a clearance between - 
the inner-side insulator layer and the mesh-type conductor layer 
to thereby expand the mesh-type conductor layer into a conical 
shape, and a step of folding the mesh-type conductor layer 
expanded into the conical shape outside of the outer--side 
insulator layer. 

Further, the present invention offers an apparatus for 
processing the electrical connection terminal for the coaxial 
cable, wherein the core wire (internal conductor) has the 
different mesh-- type conductor layer (external conductor) around 
it organized in the coaxial cylindrical manner via the inner-side 
insulator layer ^ the mesh-type conductor layer being covered 
by the outer-side insulator layer- The apparatus for processing 
the electrical connection terminal for the coaxial cable 
comprises a tool means for axially stripping the outer-side 
insulator layer in the terminal portion of the coaxial cable 
by the predetermined length and supporting the stripped terminal 
portion of the coaxial cable, a turn means for tilting an axis 
of the tool means with respect to an axis of the coaxial cable 
by an angle of a degrees to thereby turn the tool means, and 
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an advancing/retreating means for advancing and retreating the 
tool means on the axis of the coaxial cable, wherein the clearance 
is provided between the inner-side insulator layer and the 
mesh^type conductor layer by turning the tool means using the 
turn means to thereby expand the mesh-type conductor layer into 
the conical shape so that the mesh-type conductor layer expanded 
into the conical shape is folded outside of the outer-side 
insulator layer in response to the forward. motion by the 
advancing/retreating means • 

The present invention further offers the apparatus for 
processing the electrical connection terminal for the coaxial 
cable, wherein the tool means is comprised of a tool member, 
and the tool member is comprised of an outer-side cylindrical 
member supported by the advancing/retreating means and an 
inner-side cylindrical member axially supported in an expanding 
andenergizingmanner inside of the outer-side cylindrical member 
and supporting the stripped terminal portion of the coaxial 
cable . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view for describing an essential step in a 
method of and apparatus for processing an electrical connection 
terminal for e coaxial cable according to the present invention. 

Fig. lAi is a schematic perspective view of a state in 
which an outer-side insulator layer is stripped. Fig. IA2 is 
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a schematic side view of the stripped state, showing a mesh-type 
conductor layer alone in section. Fig, IBx is a schematic 
perspective view of a state in which the mesh-type conductor 
layer is expanded into a conical shape, and Fig. IB2 is a schematic 
side view thereof. Fig. ICi is a schematic perspective view 
of a state in which the mesh-type condpctor layer is folded outside 
of the outer-side insulator layer, and Fig. IC2 is a schematic 
side view thereof. 

Figs. 2 and 3 is a view illustrating a step of folding 
the mesh-type conductor layer by means of the apparatus for 
processing the electrical connection terminal for the coaxial 
cable according to the present invention. Fig. 2Aisa schematic 
plane view showing an initial state in which a tool member of 
the apparatus according to the present invention is set with 
respect to the coaxial cable. Fig. 2B is a schematic plane view 
showing a state in which the tool member of the apparatus according 
to the present invention is shifted in angle and turned to thereby 
expand the mesh-type conductor layer into the conical shape. 
Fig. 2C is a schematic plane view illustrating an enlarged main 
part of the state illustrated in Fig. 2B. 

Fig, 3A is a schematic plane view illustrating a state 
in which the tool member is returned to the initial set position. 
Fig. 3B is a schematic plane view illustrating a state in which 
the tool member is advanced to thereby further expand the 
mesh-type conductor layer. Fig. 3C is a schematic plane view 
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illustrating a state in which the tool member is advanced to 
thereby fold the mesh-type conductor layer outside of the 
outer-side insulator layer by means of an outer-side cylindrical 
mexnber • 

Fig, 4 is a schematic front view illustrating an example 
of the apparatus for processing the electrical connection 
terminal for the coaxial cable according to the present 
invention. 

Fig. 5 is a schematic plane view of the apparatus according 
to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, a preferred embodiment of a method of and 
apparatus for processing an electrical. connection terminal for 
a coaxial cable according to the present invention is described 
referring to the foregoing drawings. In the present invention, 
a coaxial cable 1 subject to processing has such a constitution 
that a core wire 2 (internal conductor) has a different mesh-type 
conductor layer 4 (external conductor) around it organized in 
a coaxial cylindrical manner via an inner-side insulator layer 
3 , and the mesh-type conductor layer 4 is covered by an outer-side 
insulator layer 5 . Themesh-type conductor layer 4 of the coaxial 
cable 1 is formed from a large number of thin conductor wires 
woven in a mesh-like manner, which are too tightly organized 
to be easily dissolved. Themesh-type conductor layer 4 is formed 
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to closely overlap the -inner-side insulator layer 3 . 

In the formation of the electrical connection terminal 
on a terminal side of the coaxial cable 1 having the foregoing 
constitution^ there is no problem in forming an electrical 
connection portion 2a with respect to the core wire 2 which is 
the internal conductor, while it is very difficult to form an 
electrical connection portion 4a with respect to the mesh-type 
conductor layer 4 which is the external conductor* A process 
required in order to form the electrical connection portion 4a 
in a terminal portion of the mesh-type conductor layer 4 of the 
coaxial cable 1^ is that., first, the outer-side insulator layer 
5 is axially stripped by a predetermined length so that the 
mesh-type conductor layer 4 is exposed, and a short while later, 
the mesh-type conductor layer 4 is dissolved evenly throughout 
a circumference thereof and also folded outside of the outer-side 
insulator layer 5, to thereby provide a conductor layer formed 
from the mesh-^type conductor as uniform as possible around an 
outer periphery of the outer-side insulator layer 5, 

The present invention has its object in automating such 
a complicated and difficult operation in an extremely effective 
manner and provides a specific method and apparatus to achieve 
the ob j ect . An example of a basic step of the method of processing 
the electrical connection terminal for the coaxial cable 
according to the present invention is first described 
referring to Fig. 1 • In the method of processing the electrical 
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connection terminal for the coaxial cable 1 according to the 
present invention/ as a first step, the outer-side insulator 
layer 5 in the terminal portion of the coaxial cable 1 is axially 
St rtpp^d^ by the predetermined length (see Fig. 1 Ax and 1 A2) . 
In the foregoing state, the mesh-type conductor layer 4 is 
gradually expanded while providing a clearance, which is even 
throughout a circumference thereof, between the inner-side 
insulator layer 3 and the mesh-type conductor layer 4 of the 
coaxial cable 1, to be thereby arranged in a conical shape 6 
(see Fig. IBi and IB2) . Second, the mesh-type conductor layer 
A expanded into the conical shape is pushed to further expand 
so that the mesh-type conductor layer A is finally folded outside 
of the outer-side insulator layer 5 to form a folded exposure 
portion 7 (see Fig. ICx and 1C;2} • 

The processing method according to. the present invention 
has two important aspects. One of them is that the mesh-type 
conductor layer 4 is gradually expanded while providing the 
clearance, which is circumf erentially even, between the 
inner-side insulator layer 3 and the mesh-type conductor layer 
4 of the coaxial cable 1, to be thereby arranged in the conical 
shape 6. In the present invention, a means for expanding the 
mesh-type conductor layer 4 into the conical shape 6 employs 
a method in respective illustrations of Fig. 2. According to 
the method, first/ the portion, which is axially stripped by 
the predetermined length, of the outer-side insulator layer 5 
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in the terminal portion of the coaxial cable 1 is supported by 
a tool member described later, and an axis Axi of the tool member 
is tilted by an angle of a degrees with respect to an axis Ax2 
of the coaxial cable 1 to thereby turn the tool member so that 
the mesh-type conductor layer 4 is expanded evenly throughout 
the circumference thereof into the. conical shape 6, 

The other important aspect of the processing method 
according to the present invention is that the mesh-type 
conductor layer 4 expanded into the conical shape is folded 
outside of the outer-side insulator layer 5 to thereby form the 
folded exposure portion 7 . According to the present invention, 
a means for folding the mesh-type conductor layer 4 outside of 
the outer-side insulator layer 5 employs a method illustrated 
in respective illustrations of Fig. 3. In the method, after 
the mesh- type conductor layer 4 is expanded into the conical 
shape 6 as described, the shaft line Axi of the tool member is 
interfaced with the* shaft line Ax2 of the coaxial cable 1, and 
the mesh-type conductor layer 4 is pushed to be further expanded 
with the advancement of the tool member so that the mesh-type 
conductor layer 4 is finally folded outside of the outer-side 
insulator layer 5 to thereby form the circumf erentially even 
folded exposure portion 7 . 

Figs. 4 and 5 show a specific example of the processing 
apparatus capable of realizing the method of processing the 
electrical connection terminal for the coaxial cable according 
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to the-present invention- Pigs. 2 and 3 show a specific 
constitution of the tool means of the apparatus according to 
the present invention and steps of the processing performed by 
the tool means. 

An apparatus M for processing the electrical connection 
terminal for the coaxial cable according to the present invention 
comprises a tool means 11, the tool means 11 axially stripping 
the outer-side insulator layer 5 in the terminal portion of the 
coaxial cable 1 by the predetermined length and supporting the 
stripped terminal portion of the coaxial cable/ a turn means 
12, the turn means 12 tilting the axis Axi of the tool means 
11 with respect to the axis Ax2 of the coaxial cable 1 by the 
angle of a degrees to thereby turn the tool means 11, and an 
advancing/retreating means 13, the advancing/retreating means 
13 interfacing the axis Axi of the tool means 11 with the axis 
Ax2 of the coaxial cable to thereby advance or retreat the tool 
means 11 on the axis Ax2 of the coaxial cable, wherein the clearance 
is provided between the inner-side insulator layer 3 and the 
mesh-type conductor layer 4 by turning the tool means 11 using 
the turn means 12 to thereby expand the mesh-type conductor layer 
4 into the conical shape 6, and the mesh- type conductor layer 
4 expanded into the conical shape 6 is folded outside of the 
outer-side insulator layer 5 in response to the forward motion 
by the advancing/retreating means 13 to thereby form the 
circumferentially uniform folded exposure portion 7. 
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In the present invention, the tool means 11 is comprised 
of a tool member 14, a specific constitution of which is shown 
in Figs. 2 and 3. The tool member 14 is supported by a tool 
member support arm 15. The tool member support arm 15 is^ as 
shown in Fig. 2E, attached to a rotary shaft 17 of a rotary drive 
source 16 serving to turn the tool member 14, which is tilted 
by the angle of a degrees with respect to the axis Ax2 of the 
coaxial cable, around the axis Axz. 

The turn means 12 including the rotary drive source 16 
is installed in a mounting body 18. The mounting body 18 is 
supported so. as to be rotatably positioned by a rotation means 
20 including an actuator 19. The rotation means 20 includes 
a guide rail mechanism 21, and is capable of positioning the 
tool member 14, in response to the operation of the actuator 
19, at a position shown in Fig. 2A {position where the axis Axz 
of the tool member 14 is interfaced with the axis Axa of the 
coaxial cable) and a position shown in Fig. 2B (position where 
the axis Axi of the tool member 14 is tilted by the angle of 
a degrees with respect to the axis Ax2 of the coaxial cable) 
via the mounting body 18 and the turn means 12, and rotating 
in a reciprocating motion between the two positions. 

Further, in the present invention, the apparatus M for 
processing the electrical connection terminal for the coaxial 
cable according to the present invention includes the 
advancing/retreating means 13 . The advancing/retreating means 
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13 is comprised ofV for example, an advancing/retreating table 
22, a reciprocating motion drive source 23, and a 
advancing/retreating guide 24 . The advancing/retreating table 
22 of the advancing/retreating means 13 is provided with the 
rotation means 20, mounting body 18, and' turn means 12, and 
arranged to reciprocate the tool means 14 from a position shown 
in Fig- 3A to a position shown in Fig. 3C via the provided 
components therein. 

Meanwhile, in the present invention, the tool means 11 
is comprised of the tool member 14. The tool member 14 is 
comprised of an outer-side cylindrical member 25 supported by 
the advancing/retreating means 13 via the tool member support 
arm 15 and an inner-side cylindrical member 27 axially supported 
in an expanding and energizing manner by a spring means 26 inside 
of the outer-side cylindrical member 25 and supporting the 
stripped terminal portion of the coaxial cable 1- 

When the tool member 14 having the foregoing constitution, 
at a position interfaced with the axis Ax2 of the coaxial cable, 
is advanced from the position shown in Fig. 3A to the position 
shown in Fig- 3C by the advancing/retreating means 13, the 
inner-side cylindrical member 27 stops at the position shown 
in Fig. 3B, while the outer-side cylindrical member 25, in 
response to the further advancement by the advancing/retreating 
means 13, advances against an expanding and energizing force 
of the spring means 2 6 and further pushes and expands the mesh- type 
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conductor layer 4 to thereby fold the mesh-type conductor layer 
4 outside of the outer-side insulator layer 5 so that the 
circumf erentially uniform folded exposure portion 7 is formed. 
A reference numeral 28 in the drawings is a retaining member 
for retaining the coaxial cable 1. 

INDUSTRIAL APPLICABILITY 

The method of and apparatus for processing the electrical 
connection terminal for the coaxial cable having the foregoing 
constitution according to the present invention can offer a very 
effective operation in that the processing of the electrical 
connection terminal for the coaxial cable is automated to thereby 
implement the processing more easily and reliably, and further, 
labor saving can be achieved in the processing of the electrical 
connection tericdLnal for the coaxial cable* 
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